Study objective-To examine the association between intake of diVerent types of alcoholic beverages and self reported subjective health. Design-Cross sectional health survey with assessment of intake of beer, wine and spirits (at last non-weekend day), smoking habits, social networks, physical activity, body mass index, educational level, presence of chronic disease, and self reported health. Setting-WHO Copenhagen Healthy City Survey, Denmark. Participants-4113 men and 7926 women aged 18 to 100 years. Main results-Of the 12 039 subjects, 8680 reported their health as optimal, and 3359 reported a suboptimal health. After controlling for the covariates, the relation between total alcohol intake and the proportion reporting suboptimal health was J shaped. Heavy drinkers of any of the three types of alcoholic beverages had a higher prevalence of suboptimal health than non-drinkers. However, only light (1-2 glasses of wine yesterday) and moderate (3-5) wine drinkers had significantly lower odds ratios for suboptimal health-0.72 (95% confidence limits; 0.56 to 0.92) and 0.65 (0.49 to 0.87), respectively-when compared with non-wine drinkers. Moderate beer or spirits drinkers did not differ significantly from non-drinkers of these beverages with regard to prevalence of suboptimal health. Consistently, beer preference drinkers had an odds ratio of 1.50 (1.25 to 1.80) for suboptimal health compared with wine preference drinkers. Conclusions-A light to moderate wine intake is related to good self perceived health, whereas this is not the case for beer and spirits. The causal relations creating this association are unknown and should be considered when interpreting the relation between diVerent types of alcoholic beverages and subsequent morbidity and mortality. (J Epidemiol Community Health 1999;53:721-724) 
It has recently been suggested that the J shaped relation between alcohol intake and all cause mortality may be influenced by type of alcoholic beverage. 1 2 These studies were adjusted for well known or potential confounders of the relation between diVerent types of alcoholic beverages and mortality, such as sex, age, social class and smoking habits. However, diVerences in other characteristics of drinkers of the diVerent types of beverages may account for the observed diVerences in mortality. 3 Self reported subjective health at baseline is a well established strong predictor of both coronary heart disease and all cause mortality. [4] [5] [6] Middle aged British men who assessed their health as suboptimal had an increased risk of dying compared with those who stated their health to be good. 7 A recent cross sectional study showed a J shaped association between total alcohol intake and subjective health, suggesting that a light to moderate alcohol intake is related to self perceived good health. 8 The aim of this study was to assess the relation between intake of beer, wine and spirits, respectively, and subjective health.
Methods
During October/November 1991 a self administered questionnaire was mailed once to a random sample of 26 000 subjects from Copenhagen. This was conducted to assess health of the citizens of Copenhagen, as a part of the WHO Copenhagen Healthy City Survey 1991. Thus, the present sample is diVerent from the prospective population study previously reported. 2 Complete information on beer, wine and spirits was obtained from 4113 men and 7926 women (response rate 46.3%).
Alcohol intake was assessed by questions about the intake of number of drinks of ordinary beer, strong beer, red or white wine, fortified wine or hard liquor on the last non-weekend day (Monday to Thursday). With regard to total alcohol intake, as well as types of alcohol, subjects were categorised into four groups: (1) 0 drinks, (2) 1-2 drinks, (3) 3-5 drinks, (4) more than 5 drinks yesterday.
Subjects were subsequently categorised according to their preference of intake. Wine preference drinkers were defined as those who drank more wine than beer or spirits, and vice versa for beer and spirits preference drinkers.
The subjects were questioned about their present state of health and asked to describe their health as: (1) very good, (2) good, (3) average, (4) bad, or (5) very bad. Good and very good health was considered to be optimal subjective health while the remaining categories were considered to be suboptimal subjective health.
The participants were further questioned about a large number of health related issues. The following known predictors of mortality were chosen as covariates in the analyses: (A) Smoking habits: (1) never smoker, (2) ex smoker, (3) . Using logistic regression crude and adjusted odds ratios for suboptimal health were related to intake of wine, beer and spirits (SPSS package version 6.1). In the analysis of the relation between beer, wine, and spirits, and suboptimal health, abstainers were excluded. This was done to avoid bias from the very diVerent traits between none drinkers of one or two types of beverages and teetotallers. This means that the reference group (relative risk = 1.00) is non-drinkers of the specific type of beverage.
A subsequent analysis included preference of beer, wine and spirits instead of the variables for wine, beer and spirits, respectively. The reference group (relative risk = 1.00) is wine drinkers. These analyses were controlled for total alcohol intake.
Data were further analysed stratified on sex, chronic disease and smoking habits, respectively.
Results
The distribution of the 12 039 participants by subjective health and type of alcoholic beverages is shown in table 1, and the characteristics of the participants by subjective health are shown in table 2. Only a small fraction of the subjects had an intake of more than five drinks yesterday of all types of alcoholic beverages, but a substantial number of respondents had a light to moderate intake of one of the types of beverages yesterday.
The relation between total alcohol intake and prevalence of suboptimal health was J shaped. Drinkers of 1-2 and 3-5 drinks yesterday had odds ratios of 0.82 (95% confidence limits; 0.76 to 0.88) and 0.84 (0.75 to 0.92), respectively, compared with non-drinkers, whereas heavy drinkers (more than 5 drinks yesterday) had an odds ratio of 1.54 (1.42 to 1.66). Table 3 shows the results for each type of alcoholic beverages. A light and a moderate wine intake was associated with significantly lower odds of suboptimal health, and consumption of more than five glasses was not associated with significantly higher odds. This was diVerent from the pattern for beer and spirits. More than three drinks of these beverages were associated with increased odds for suboptimal health. Adjustment for age, sex, intake of other types of alcoholic beverages, smoking habits, social networks, physical activity, body mass index, educational level and presence of chronic disease did not change the associations significantly (table 3) . A subsequent analysis showed that chronic disease did not modify the relation between the diVerent types of beverages and subjective health (table 4) .
Preferers of beer had a higher odds ratio of suboptimal health than preferers of wine; 1.50 (1.25 to 1.80) (table 5) . Furthermore, mixed drinkers (subjects who did not prefer one type to another) had an odds ratio of suboptimal health of 1.34 (1.04 to 1.72), while abstainers had an odds ratio for suboptimal health of 1.51 (1.29 to 1.77). The few subjects who preferred spirits did not diVer from wine preferers with regard to suboptimal health, when controlled for the covariates including alcohol.
Analysis stratified on gender revealed no differences in the odds ratios for men and women.
Discussion
In this cross sectional study of a random sample of the whole adult population of Copenhagen we confirm the J shaped association between total alcohol intake and prevalence of self perceived suboptimal health, recently described in Finland by Poikolainen et al. 8 Our results expanded this finding by suggesting that the main contribution to the J shaped association is a lower prevalence of suboptimal health among moderate wine drinkers.
A point estimate of alcohol intake, based on the last non-weekend days reported consumption, may entail some disadvantages, as well as some advantages. The most serious disadvantage is that, for example, weekend drinkers are misclassified as non-drinkers. This misclassification of subjects, would most probably blur the diVerences between the associations under study. Despite this we do find a significant J shaped relation between wine intake and self reported health, while no such relation for beer or spirits. A bias attributable to diVerences in reporting beer, wine and spirits seems unlikely. 9 Furthermore, it has recently been suggested that drinking pattern is of importance. 10 Questions about intake yesterday may not be a proper tool in the separation of binge from steady drinkers. 11 On the other hand, this is not a major problem in the present (Danish) population, as it may be in other countries. 12 One advantage may be that present state of health may aVect current alcohol intake. Therefore, this point estimate of a very recent alcohol intake may be a more appropriate measure for the present purpose.
The response rate in this study was quite low (46.3%). Non-response was more common among men than women and among elderly than younger subjects. No other data on determinants for non-response are available. It is probable that non-responders diVer from responders with regard to, for example, wine intake and perhaps self reported health, but it is unlikely that the relation between wine intake and self reported health is diVerent among non-responders.
The use of a body mass index based on self reported height and weight may introduce bias. On the other hand, as seen from table 3, estimates are not changed dramatically when adjusted for the covariates.
Several prospective studies of the relation between alcohol intake and morbidity and mortality have approached the issue of objective health status at baseline. [13] [14] [15] Although subjective health status is a well established predictor of morbidity and mortality, 7 16-18 this factor has not been considered in studies of alcohol and mortality.
In a recent prospective study we demonstrated lower mortality among wine drinkers than among drinkers of beer and spirits.
2 Daily drinkers of wine had a significantly lower risk of approximately 0.5 compared with non-wine drinkers, while drinkers of beer and spirits experienced no such advantages. In fact, daily drinkers of spirits experienced a significantly increased risk of dying compared with nonspirits drinkers. The present data indicate that drinkers of wine, beer, and spirits diVer with respect to subjective health status at baseline, and this may have implications for the interpretation of our previous findings. KEY POINTS + Self reported subjective health is an independent predictor of both coronary heart disease and all cause mortality. + Intake of diVerent types of alcoholic beverages was explored in the light of its association with self reported subjective health. + This study shows that wine drinkers are more likely to be in self perceived good health than non-wine drinkers, while on the contrary this is not the case for beer and spirits. + The causal relation creating this association should be investigated in depth before messages in support of moderate wine consumption are promoted.
The drinking pattern with regard to both volume and type of alcohol diVers for men and women. Therefore, we conducted a stratified analysis on gender. We found that the dose response increase in risk for suboptimal health persisted among beer and spirits drinkers, while the U shaped relation between wine intake and suboptimal health persisted in both genders. The possibility of an interaction between chronic disease and beverage type on subjective health was also assessed. As seen in table 4, the U shaped relation persisted among subjects with and subjects without chronic disease. Furthermore, alcohol intake is associated with smoking habits, but we found no interaction with smoking either (data not shown).
A cross sectional study like this one does not allow causal inference. Drinking habits, such as amount and type of alcoholic beverages may be established earlier in life and, thus, before development of suboptimal health. 19 If so, suboptimal health may be considered a mediator of the relation between wine intake and mortality. In this case, suboptimal health is a factor of interest in the pathogenic pathway, and should not be controlled for in the statistical analyses. If, on the other hand, self perceived good health leads to a moderate intake of wine, this should be taken into account when considering the relation between wine intake and mortality. Conclusively, this issue should be carefully investigated before further promotion of a message of good health eVects of consuming moderate amounts of wine. 20 21 We are indebted to The Healthy City Survey Project of Copenhagen Health Services for the initiation of the study and for permission to use the data. We thank Birgitte Bredesen and Susanne Dahl for their invaluable secretary assistance. 
